ABSTRACT The effects of dietary conjugated linoleic acid (CLA) and an α-glucosidase inhibitor-Bay g 5421-on tissue lipid concentrations and fatty acid composition were investigated in male broiler chicks fed a low-protein diet. The trial comprised six isoenergetic broiler diets. One diet (high-protein diet) was used as a control diet and contained 230 g crude protein per kilogram. The other five diets were low-protein diets (180 g crude protein/kg) without additional supplement, or supplemented with 20 or 40 g/kg of a CLA-enriched oil, or supplemented with 50 or 100 mg of Bay g 5421/kg. Broilers fed the lowprotein diets had higher concentrations of triglycerides and cholesterol in the liver than broilers fed the highprotein diet. Broilers fed low-protein diets supplemented with CLA had a higher cholesterol concentration in plasma, lower hepatic triglyceride concentrations, higher
INTRODUCTION
Ecologically, intensive animal production is regarded as a major contributor to the pollution of the environment. For instance, in pigs or poultry, about 60 to 65% of the ingested dietary N is excreted via urine and feces (Kirchgessner and Roth, 1993; Aletor et al., 2000 Aletor et al., , 2002 implying that only about 35 to 40% of dietary protein is retained by animals. A current strategy to reduce the risk of N pollution of the environment is the reduction of N excretion in these animal species by dietary manipulation involving the feeding of low-protein, amino acids-supplemented diets. The nutritional principle involved is to ensure a more efficient To whom correspondence should be addressed: Roth-Maier@ wzw.tum.de.
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relative concentrations of saturated fatty acids (SFA), and lower relative concentrations of monounsaturated fatty acids (MUFA) in lipids of liver, thigh muscle, and adipose than broilers fed low-protein diets without CLA supplement. Broilers fed the low-protein diets supplemented with Bay g 5421 had lower concentrations of triglycerides and cholesterol in the liver and lower concentrations of triglycerides in plasma than broilers fed the low-protein diet without supplementation. Moreover, broilers fed diets with Bay g 5421 had higher relative concentrations of polyunsaturated fatty acids and lower relative concentrations of MUFA in lipids of liver, muscle, and adipose tissue. The results show that supplementation of the lowprotein diets with CLA and Bay g 5421 affected tissue lipid concentrations and fatty acid composition in broilers, which are of practical relevance with regards to meat quality. N utilization by feeding low-protein diets supplemented with essential amino acids to meet standard specifications.
Although identical weight gains with conventional formulations can be achieved by feeding low-protein diets, an additional consistent outcome is decreased N excretion with a concomitant increase in abdominal and whole-body fat deposition (Aletor et al., 2000 (Aletor et al., , 2002 . Some suggested approaches to attain desirable carcass fat levels in broilers fed low-protein diets relate to dietary incorporation of conjugated linoleic acid (CLA), or Bay g 5421-an α-glucosidase inhibitor. The CLA, which are a mixture of positional (9, 11 or 10, 12) and geometric (cis and trans) isomers of linoleic acids (Fritsche and Steinhart, 1998) , have been ascribed several biological activities including anti-carcinogenesis, prevention of atherosclerosis, body fat reduction, and body nutrient repartitioning (Simon et al., 2000) . Similarly, Bay g 5421, an oral α-glucosidase inhibitor currently used in the management of type 2 diabetes mellitus in humans, was recently demonstrated by Aletor et al. (2002) to reduce body-fat deposition (retention) by about 50% in broilers fed low-protein diets.
To gain wider acceptability for the concept of low-protein feeding, the fatness of the carcass needs to be controlled. Increased carcass fatness is undesirable in terms of nutrient economy, product organoleptic quality, and human health considerations. Current increased concern for health perceptions, especially in more developed countries, has shifted consumption of fatty animal products due to the perceived unfavorable composition away from the lipid fractions in those products as compared with plant-based foods (Komprda et al., 2000) . Indeed, dietary levels of cholesterol (Hayes et al., 1995) and fatty acid profiles of lipid fractions (Blanch and Grashorn, 1996) are of special interest because of their association with development of atherosclerosis and coronary artery diseases in humans. Saturated fatty acids (SFA) increase the cholesterol concentration in plasma and low-density lipoproteins in humans, whereas (n-6) polyunsaturated fatty acids (PUFA) reduce it.
Because dietary CLA and Bay g 5421 significantly influenced whole-body fat deposition in our earlier report (Aletor et al., 2002) , it was of interest to compartmentalize the body regions with regard to the influence of these supplements on plasma triglycerides and cholesterol and on lipid concentrations in some organs and muscle tissues. The activity of fatty acid synthetase (FAS) was of particular interest because it is an indicator of hepatic fatty acid synthesis de novo (Herzberg and Rogerson, 1988) . The fatty acid profiles of lipid fractions of the liver, thigh muscle, and abdominal fat pad were determined to study the effect of these supplements on the fatty acid metabolism.
MATERIALS AND METHODS

Diets
We studied the effects of six isoenergetic (3.11 Mcal AME/kg, 13.0 MJ AME/kg) broiler chick diets (diets 1 to 6; Table 1 ) consisting predominately of maize and soybean meal, containing 230 (high-protein, D1) or 180 g/kg (lowprotein, D2) crude protein. Diets 3 and 4 were derived from the low-protein diet 2 by supplementing with 20 or 40 g/kg with a CLA-enriched oil 3 of the following fatty acid composition (g/100 g total fatty acids): oleic acid, C18:1, 14.2; linoleic acid, C18:2 (n-6), 4.0; cis-9, trans-11 CLA 34.2; trans-10, cis-12 CLA, 34.0; other CLA 4.0; α-linoleic acid, C18:3, 0.02; other fatty acids, 9.6. Diets 5 and 6 were derived from the low-protein diet 2 by the respective supplementation with 50 or 100 mg/kg of the α-glucosidase inhibitor Bay g 5421. 4 Amino acids in the diets were calculated. Essential amino acids in crystalline form were added to meet the require- Bayer AG, Wuppertal, Germany.
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Sigma Diagnostics, Taufkirchen, Germany. 6 Merck, Darmstadt, Germany. ment of digestible amino acids according to the NRC (1994), which are minimum recommendations. The CLA was supplemented at the expense of soybean oil; Bay g 5421 was supplemented at the expense of cellulose. Diets were pelleted before use.
Birds and Feeding
Male Ross broiler chicks were initially fed a diet containing 230 g protein/kg and 3.11 Mcal AME/kg (13.0 MJ AME/kg) ad libitum for 3 wk. At BW of approximately 800 g, 54 chicks were assigned to each of the six dietary groups in six replications with nine chicks per replication. A total of 324 chicks was used during which the selection and allocation of chicks were such that the initial mean group weights were identical (809 ± 4 g). The chicks were thereafter transferred to their respective metabolism cages and offered the test diets and water ad libitum until they were 6 wk old.
Analysis of Plasma Triacylglycerols and Cholesterol
At an age of 6 wk, all chicks were fasted overnight. One chick per replicate (six chicks per group) with a BW representing the mean of the whole group was killed by stunning, followed by decapitation through the jugular veins. The handling protocol ensured proper care and treatment of all animals in conformity with International Council on Animal Care. The blood was then collected in heparinized tubes and centrifuged (at 4°C; 1,500 × g for 20 min) to obtain the plasma. The concentrations of triacylglycerols and cholesterol in the plasma were thereafter assayed enzymatically with an autoanalyzer using commercial assay kits.
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Analysis of Tissue Triacylglycerols, Cholesterol, and Hepatic Lipogenic Enzymes
Details of the dissection of the carcasses to recover the liver, thigh, and abdominal fat pad are described elsewhere (Aletor et al., 2000) . Total lipids were extracted from freezedried and finely milled animal tissues using a mixture of n-hexane and isopropanol (3:2, vol/vol; Hara and Radin, 1978) at ambient temperature over 24 h. Lipids of the extracts were thereafter dissolved in the aqueous phase of the test reagent with Triton X-100 (De Hoff et al., 1978; Eder and Kirchgessner, 1994) . Triacylglycerols and cholesterol concentrations in the extracts were assayed enzymatically using reagent kits.
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Liver tissue was homogenized in 0.25 M sucrose and 0.1 M phosphate buffer (pH 7.4) using a Potter-Elvehjem homogenizer. The homogenates were centrifuged at 105,000 × g for 1 h at 4°C. The FAS (E.C. 2.3.1.85) activity in the supernatant was assayed spectrophotometrically from the rate of malonyl coenzyme A-dependent NADPH oxidation (Nepokroeff et al., 1974) . Protein in the 105,000 × g liver fraction used for enzymatic assay was determined with standard reagent kit.
Fatty Acids Analysis in Tissues
Total lipids of the extracts were transmethylated into fatty acid methyl esters with trimethyl sulfonium hydroxide. Fatty acid methyl esters were separated by gas chromatography by using a system (HP 5890, Hewlett-Packard) fitted with an automatic on-column injector, flame ionization detector, and polar capillary column (FFAP, 30 m, 0.53 mm internal diameter).
7 Helium was used as the carrier gas at a constant flow rate of 4.7 mL/min. The following oven temperature program was used: 100°C held for 1 min, increased to 160°C at 40°C/min, then to 240°C at 7°C/min, and 240°C held for 10 min. Fatty acid methyl esters were detected by flame ionization and identified by comparing their retention times with those of individually purified standards. Trans-10, cis-12 CLA and cis-9, trans-11 CLA were separated on baseline and identified by using individual standards with a purity of at least 96%.
8 For quantification of heptadecanoic acid, methyl ester was used, which has been originally added to the lipid extract.
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Macherey and Nagel, Dü ren, Germany. 
Statistics
The effect of dietary treatment was evaluated by analysis of variance using SAS statistical package (1990). For statistically significant F values (P < 0.05), means were compared with Student-Neuman-Keul's test. Results were considered statistically significant at P < 0.05.
RESULTS
Growth of Birds
Feed consumption, weight gains, and feed efficiency are shown in Table 2 . Feed consumption, weight gains, and feed efficiency were not different between broilers fed the high-protein diet (diet 1) and broilers fed the low-protein diet (diet 2). Broilers fed low-protein diets supplemented with 20 or 40 g CLA/kg (diets 3 and 4) did not differ from broilers fed the low-protein diet without supplementation (diet 2) in feed consumption, weight gain, or feed efficiency. Supplementation of the basal low-protein diet (diet 2) with Bay g 5421 increased feed consumption but diminished weight gains and feed efficiency in a dose-dependent way. Broilers fed low-protein diets with Bay g 5421 (diets 5 and 6) consumed more feed but had a lower final BW than broilers fed the basal low-protein diet without supplementation (diet 2). Means without the same superscript within a row differ significantly (P < 0.05).
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Results are means ± SD with n = 6 for each treatment group. Table 3 presents the effect of dietary treatment on concentrations of triglycerides and cholesterol in the liver, plasma, and thigh muscle as well as on the activity of hepatic FAS. Broilers fed the basal low-protein diet (diet 2) had higher concentrations of hepatic triglycerides and cholesterol and a higher FAS activity than broilers fed the high-protein diet (diet 1). Triglyceride and cholesterol concentrations in plasma and thigh muscle were not significantly different between chicks fed the high-protein diet (diet 1) and those fed the low-protein diet (diet 2).
Tissue Lipid Concentrations and Activity of Hepatic FAS
Broilers fed the low-protein diets supplemented with CLA (diets 3 and 4) had lower hepatic concentrations of triglycerides and cholesterol than broilers fed the basal low-protein diet without supplement (diet 2). Broilers fed the low-protein diet supplemented with 40 g CLA/kg (diet 4), moreover, had a higher concentration of triglycerides in plasma than broilers fed the low-protein diet without supplementation (diet 2). The activity of hepatic FAS and the concentrations of triglycerides and cholesterol in thigh muscle were not different among broilers fed the lowprotein diets with (diets 3 and 4) or without CLA supplements (diet 2). Broilers fed the low-protein diets supple- 4.2 ± 2.6 3.5 ± 1.7 4.4 ± 2.5 3.7 ± 1.4 2.7 ± 0.1 2.7 ± 0.2
Means without the same superscript within a row differ significantly (P < 0.05).
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Results are means ± SD with n = 6 for each treatment group. . mented with Bay g 5421 (diets 5 and 6) had a lower activity of hepatic FAS, lower concentrations of triglycerides in liver and plasma, and lower concentrations of cholesterol concentrations in the liver than broilers fed the low-protein diets without supplement (diet 2). The concentrations of triglycerides and cholesterol in thigh muscle were not different among broilers fed diets with or without Bay g 5421.
Fatty Acid Profile of Total Lipids in the Liver, Thigh Muscle, and Abdominal Fat Pad
The influence of the dietary treatment on the concentrations of individual fatty acids is shown in Table 4 . Broilers fed the low-protein diet (diet 2) had higher concentrations of total lipids and most of the individual SFA (particularly 16:0 and 18:0) and MUFA (16:1, 18:1, 20:1) in the liver than broilers fed the high-protein diet (diet 1). Among fatty acids from the PUFA, concentrations of 18:2 n-6 and 18:3 n-3 were higher in broilers fed the low-protein diet (diet 2) than in broilers fed the high-protein diet (diet 1). The relative concentration of total PUFA in the liver was not different among broilers fed the low-protein diet (diet 2) and broilers fed the high-protein diet (diet 1). Supplementation of the low-protein diet with CLA caused a dose-depen- Means without the same superscript within a row differ significantly (P < 0.05).
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Results are means ± SD with n = 6 for each treatment group.
2 Not detected (< 0.05 mol/100 mol fatty acids).
3 MUFA = monounsaturated fatty acids; PUFA = polyunsaturated fatty acids; SFA = saturated fatty acids. dent incorporation of CLA into hepatic lipids. Between the two major CLA isomers, cis-9, trans-11 isomer was incorporated at a higher level than the trans-10, cis-12 isomer. Broilers fed the low-protein diets supplemented with CLA (diets 3 and 4) had higher concentration of all the individual SFA (16:0, 18:0, 20:0) and lower concentrations of individual MUFA (16:1, 18:1, 20:1) than broiler fed the low-protein diet without supplementation (diet 2). The concentration of PUFA was not different between broilers fed diets with or without CLA supplement. Broilers fed diets supplemented with Bay g 5421 (diets 5 and 6) had lower concentrations of SFA (particularly 16:0) and MUFA (particularly 16:1 and 18:1) than broilers fed the basal lowprotein diets without supplementation (diet 2), whereas concentrations of PUFA were largely not different among those groups. The fatty acid composition (mol fatty acids/100 mol fatty acids) of liver total lipids is shown in Table 5 . Broilers fed the low-protein diet (diet 2) had higher relative concentrations of most of the individual MUFA (particularly 16:1 and 18:1) and lower concentrations of most of the individual PUFA (18:2 n-6, 20:2 n-6, 20:3 n-6, 20:4 n-6, 22:4 n-6, 22:6 n-3) than broilers fed the high-protein diet (diet 1). Within the SFA group, the relative concentration of 16:0 was higher and that of 18:0 was lower in broilers fed the low-protein diet (diet 2) than in broilers fed the high-protein diet (diet 1); the relative concentration of total SFA was not different between the two groups.
Broilers fed the low-protein diet with CLA (diets 3 and 4) had higher relative concentrations of all of the individual SFA and lower relative concentrations of MUFA than broilers fed the low-protein diet without supplementation.
Hence, broilers fed diets supplemented with CLA had a higher ratio between SFA and MUFA than broilers fed the low-protein diets without supplementation. Broilers fed the diets supplemented with Bay g 5421 (diets 5 and 6) had lower relative concentrations of MUFA (16:1, 18:1, 20:1) and higher relative concentrations of PUFA (18:2 n-6, 20:2 n-6, 20:3 n-6, 20:4 n-6, 22:4 n-6, 22:5 n-3, 22:6 n-3) than broilers fed the low-protein diet without supplementation (diet 2). The relative concentration of total SFA was not different among broilers fed the low-protein diets with or without Bay g 5421; however, there was a shift between 16:0, which was lower, and 18:0, which was higher, in broilers fed diets supplemented with Bay g 5421 than in broilers fed diets without Bay g 5421.
Broilers fed the low-protein diet (diet 2) had higher relative concentrations of SFA (16:0, 18:0) and lower relative concentrations of individual PUFA (18:2 n-6, 18:3 n-3) in thigh muscles than broilers fed the high-protein diets (diet 1), whereas the relative concentration of total MUFA was not different between the two groups ( Table 6) .
As was found in the liver, supplementation of the lowprotein diet with CLA caused a marked dose-dependent incorporation of both major CLA isomers into tissue lipids. Broilers fed low-protein diets supplemented with CLA (diets 3 and 4), moreover, had higher relative concentrations of SFA (16:0, 18:0, 20:0) and lower concentrations of MUFA (16:1, 18:1) than broilers fed the basal low-protein diets (diet 2). Hence, the ratio between total SFA and total MUFA was increased by dietary CLA in a dose-dependent way. The relative concentration of total PUFA was not different among broilers fed diets with (diets 3 and 4) or without CLA (diet 2). Broilers fed low-protein diets Means without the same superscript within a row differ significantly (P < 0.05).
2
Not detected (<0.05 mol/100 mol fatty acids). Means without the same superscript within a row differ significantly (P < 0.05).
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3 MUFA = monounsaturated fatty acids; PUFA = polyunsaturated fatty acids; SFA = saturated fatty acids.
fed the basal low-protein diet without supplementation (diet 2). Broilers fed the basal low-protein diet (diet 2) had higher relative concentrations of palmitic acid (16:0) and MUFA Results are means ± SD with n = 6 for each treatment group.
2 MUFA = monounsaturated fatty acids; PUFA = polyunsaturated fatty acids; SFA = saturated fatty acids.
(16:1, 18:1) and lower relative concentrations of PUFA (particularly 18:2 n-6 and 18:3 n-3) in adipose tissue than broilers fed high-protein diets (diet 1; Table 7 ). CLA supplementation of the low-protein diet caused a dose-dependent incorporation of both CLA isomers into adipose tissue lipids. As in the other tissues investigated, broilers fed lowprotein diets supplemented with CLA (diets 3 and 4) had higher relative concentrations of SFA (16:0, 18:0) and lower relative concentrations of MUFA (16:1, 18:1), and thus a higher ratio between SFA and MUFA in adipose tissue than broilers fed low-protein diets without supplementation (diet 2). Broilers fed the low-protein diet supplemented with Bay g 5421 (diets 5 and 6) had higher relative concentrations of PUFA (18:2 n-6, 18:3 n-3) and lower relative concentrations of palmitic acid (16:0) and MUFA (16:1, 18:1) in adipose tissue than broilers fed the low-protein diets without supplementation (diet 2). The ratio between SFA and MUFA was not different between broilers fed lowprotein diets with or without Bay g 5421.
DISCUSSION
One finding of this study was that a reduction of the dietary crude protein concentration from 230 to 180 g/ kg caused a large increase of hepatic concentrations of triglycerides and cholesterol. An increased activity of hepatic FAS indicates that increased hepatic triglyceride concentrations were at least partially due to an enhanced fatty acid synthesis de novo in chicks fed the low-protein diet. SFA and MUFA are the products of fatty acid synthesis de novo, whereas PUFA are derived exclusively from the diet. The very high concentrations of SFA and MUFA in the liver of the chicks fed the low-protein diet, therefore, might also be the result of a largely enhanced de novo synthesis of fatty acids. Because triglycerides are secreted from the liver into the blood by triglyceride-rich lipoproteins, enhanced hepatic lipogenesis is normally associated with increased triglyceride concentrations in plasma (Lanza-Jacoby, 1986; Herzberg and Rogerson, 1988) .
The finding that chicks fed the low-protein diet had no increased plasma triglyceride concentrations despite an increased hepatic lipogenesis suggests an impaired secretion of triglycerides from the liver into the blood. This suggestion is supported by increased hepatic concentrations of PUFA, which derive from diet lipids. An impaired secretion of lipoproteins could be the result of an impaired synthesis of apoproteins due to an insufficient supply of the liver with essential amino acids. It is possible that the protein synthesis in the liver was limited because most of the amino acids of the diets were preferentially used for muscle growth. Amino acids that were in excess in the liver pool relative to limiting amino acids might have been degraded to either glucose by gluconeogenesis or to acetyl coenzyme A, which is the substrate of de novo fatty acid synthesis.
It has been shown that excessive dietary amino acids stimulate hepatic lipogenic enzymes and lipogenesis (Katsurada et al., 1986) . On the other hand, it has been established, that low-protein diets promote higher rates of de novo hepatic lipid synthesis in chickens than high protein diets (Donaldson, 1985) . Compared to diets with protein excess the higher lipogenesis in low-protein diets was associated with reduced energy expenditure and heat increment because fewer amino acids were degraded to uric acid (Buttery and Boorman, 1976) . That means more energy and substrates become available for lipogenesis in lowprotein diets.
The finding of increased concentrations of SFA and MUFA in thigh muscle and adipose tissue at the expense of PUFA in chicks fed the low-protein diets as compared with chicks fed high-protein diets also suggests increased de novo synthesis of fatty acids. Differences in the fatty acid composition of tissue lipids among chicks fed lowprotein diets and those fed the high-protein diets partially could be due to the fact that the low-protein diet contained less soybean oil (53.5 g/kg) than the high-protein diet (61.8 g/kg). It is well known that the fatty acid composition of the diet influences the fatty acid composition of tissue lipids in chicks (Roth-Maier et al., 1998) . Increased concentrations of SFA and MUFA at the expense of PUFA might be favorable regarding the oxidative stability of the products but unfavorable regarding the health value of the products.
Our study, moreover, shows that supplementation of the low-protein diet with CLA causes a reduction of hepatic triglyceride and cholesterol concentrations. Although those reductions do not return tissue lipid concentrations to the levels observed in birds fed high-protein diets, the finding that the hepatic activity of FAS was not reduced suggests that CLA did not lower the rate of fatty acid de novo synthesis. The finding of increased concentrations of plasma cholesterol in chicks fed CLA disagrees with several other studies with chicks and other species, which found that dietary CLA reduces plasma and LDL cholesterol (Lee et al., 1994; Nicolosi et al., 1997; Simon et al., 2000; Stangl, 2000) . The cholesterol-raising effect of CLA observed in the present study might be specific for a situation in which the supply with amino acids is scarce. The finding that dietary CLA also caused a slight reduction of the triglyceride concentration in thigh muscle agrees with recent studies, which demonstrated that dietary CLA generally reduces tissue lipid concentrations in chicks (Simon et al., 2000; Szymczyk et al., 2001) .
As in previous studies (Lee et al., 1999; Simon et al., 2000; Szymczyk et al., 2001) , dietary CLA supplementation caused a dose-dependent incorporation of CLA in chick tissues. Highest concentrations of CLA were found in adipose tissues and thigh muscle because lipids of those tissues predominately contain triglycerides. It is well established that CLA is more efficiently incorporated into triglycerides than into phospholipids (Cantwell et al., 1999; Eder et al., 2002) . The finding that the concentrations of cis-9, trans-11 CLA in tissues were higher than those of trans-10, cis-12 CLA agrees with other studies (Simon et al., 2000; Schäfer et al., 2001; Eder et al., 2002) . In chicks fed diets containing 40 g CLA-enriched oil/kg, total CLA concentrations were approximately 0.75 g/100 g in the liver, 0.15 g/100 g in thigh muscle, and 10 g/100 g in adipose tissue. There is some experimental evidence that dietary CLA has beneficial effects on human health (Belury et al., 1996; Ip et al., 1996) .
The finding that dietary CLA dramatically reduced the percentages of MUFA in all tissues investigated is due to the inhibition of ∆9-desaturase by CLA. Several studies demonstrated that CLA inhibits ∆9-desaturase (Lee et al., 1998; Choi et al., 2000 Choi et al., , 2001 Park et al., 2000) ; the trans-10, cis-12 CLA isomer has been shown to have the highest biologic activity in this respect, whereas cis-9, trans-11 CLA does not reduce the activity of ∆-9-desaturase at physiologic concentrations Eder et al., 2002) .
Modifications of the fatty acid composition caused by dietary CLA might be favorable with respect to technological properties of animal products. Increased concentrations of SFA at the expense of MUFA might reduce the susceptibility of lipids to peroxidation in chick meat. Recently, it was reported that meat of broilers fed a diet enriched with CLA has lower concentrations of lipid peroxidation products than meat of broilers fed a control diet without CLA (Lee et al., 1999) . The increase in SFA concentrations and the decrease of MUFA and PUFA in tissues of chickens as a result of dietary CLA might be relevant with regard to cholesterol concentration in plasma and LDL fraction in humans consuming these tissues. The effect of dietary CLA on plasma and LDL cholesterol in humans is not clear. We are therefore unable to draw a firm conclusion as to whether CLA-enriched poultry meat would have beneficial effects on blood lipids of humans.
The α-glucosidase inhibitor used in this study, Bay g 5421 had profound effects on the lipid metabolism of chicks. Reduced hepatic concentrations of triglycerides and cholesterol and a reduced hepatic activity of FAS indicate a suppression of hepatic de novo fatty acid synthesis due to the α-glucosidase inhibitor. Reduced hepatic concentrations of SFA and MUFA in chicks treated with α-glucosidase inhibitor might be due to suppressed de novo fatty acid synthesis, which might be responsible for reduced concentrations of triglycerides in plasma of chicks treated with Bay g 5421 as well. The suppression of hepatic de novo fatty acid synthesis might be due to reduced supply of glucose derived from digestion of starch to the liver. Bay g 5421, in current use in the management of type 2 diabetes mellitus in humans, competitively and reversibly inhibits the pancreatic α-amylase and membrane-bound intestinal α-glucoside hydrolase enzymes and, thus, lowers the digestibility of starch. By implication, less acetyl coenzyme A derived from glucose would become available for lipogenesis. Lipogenesis may also be reduced by lower insulin secretion according to lower peak glucose levels. Insulin is the major stimulant of hepatic lipogenic enzymes (Fukuda et al., 1992; Tomita et al., 1993) .
Recently, it has been shown that Bay g 5421 also reduces carcass fatness in broilers (Aletor et al., 2002) . Increased concentrations of PUFA at the expense of SFA and MUFA in thigh muscle and adipose tissue indicate that more fatty acids derived from the food were incorporated into tissue lipids and less were derived from de novo synthesis. Lower concentrations of total lipids and SFA in meat of chicks treated with Bay g 5421 are favorable regarding the nutritive value. Although Bay g 5421 had some favorable effects on the nutritive quality of meat, the option is unattractive economically as the birds on these feeding regimens consume more feed and take longer time to attain a given market weight.
In conclusion, the results of our experiment show that dietary supplementation of a low-protein diet with CLA and Bay g 5421 had profound effects on the lipid metabolism and the fatty acid composition of meat. Underlying biochemical mechanisms, however, might be quite different for both compounds.
